Methods of synthesis, properties and biomedical applications of polyhydroxyalkanoates: a review.
This study aims to provide an overview of the main polyhydroxyalkanoates (PHAs) used in medical applications. In this review, it has been demonstrated that the properties of PHAs can be controlled both by varying the concentration of units in the copolymer and the substrate for PHA production. Another way of controlling the mechanical properties of PHAs is varying the 3HV content, such as the case of P(3HB-co-3HV). A higher 3HV content in the structure of this polyester will lead to a lower cristallinity and, therefore, to greater flexibility, strength and elongation at break. PHAs are biocompatible, completely biodegradable, and non-toxic. Considering the state of the art technologies and their ideal properties, PHAs (especially the short-chain-length PHA polymers) can be tailored for specific medical applications, such as surgical suture, scaffolds, grafts and heart valves or drug delivery systems. Nowaday, random copolyesters of 3HB and 4HB (P(3HB-co-4HB)) are used for the development of biodegradable implants loaded with antibiotics for therapeutic treatment of chronic osteomyelitis. It is also believed that these biodegradable materials can be efficient alternatives for reducing the pollution produced by the medical waste consisting of replacing plastic handles, packs, syringes or tubes that are trashed into the homes, clinics and hospitals around the world.